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ABSTRACT 

PROBLEM TO BE SOLVED: To realize continuous read and write operations at a 
high speed in one cycle, by charging and discharging bit lines for the read 
and write operations of a semiconductor memory in parallel. 

SOLUTION: A global bit line for writing of data is connected to a local bit 
line via N-type MOS transistors MN5, MN6 of a Y switch and to a write 
amplifier circuit 102. The write amplifier 102 has inverter circuits INVl, 
2, and a decoder and word driver 101 selects one word line of any one bank. 
A Y switch control circuit 106 controls the Y switch, i.e., controls to 
connect the local bit line and a read global bit line of any one bank 
through a Y switch YSWi at the read time, and connect the local bit line 
and the write global bit line through the Y switch YSWi at the write time. 
The charging and discharging operations can be conducted in parallel 
continuously at a high speed. 
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Sir^^T^T't ^5, ) ft, t^TVT" • ID 
810 4 (fitT. W^yfl-t^T^tV^. ) 
(Oi^lctf j/ Ym*y±y h^E-^-^^SrElti-aw 

Sir>'^TV7'^«BS;f 5MOS h7>y^?©L#^ 

ftftft -i-S A_E N<0-f *-y*j\,94 % lyif^y y^W 

y V— (timing free) k-fi> Z. fciS"C#5) „ 

¥yYm*7 J tyY'%B.-?-V>*%fe\~X't>* 
T>7m&itin *S A_ENO'f*-^'f 5 ^^5r 
lot, MidS-fe^^T^7'{i, 9 
j/^SJ-fe^^rvyi'? t-fe^T>'7'Si4ft;ft*SA 

5= ^St)Sir>^T>7'{J, 7-yi-m-t>x 



[0 0 3 0] E] 3 li. Hi BANK 1 L-Y;W 

yf-YS\Vi088»Sra*iaLTJ:9ttttlw^Lfcia^ 
f f -^BE*UlLffl0^ r D-./<yHfy H» (RGB 
L, RGB LB) iaivf— ^o#ia*fflo^B— /< 
/HTyHI (WGBL, WGBLB) &D-77;Ufj/)> 
*$4 St (LBLO, LBLBO, LBL1, LBLB 
1 , LBL2, LBLB2, LBL3, LBLB3) \Z 
St LT, ^ft-?ftlStOIiJ£-CE$L, Y^yfYS 
WlfcioTn— #/Utfy Ml4*t (LBLO, LBL 
BO, LBL 1, LBLB 1, LBL 2, LBLB2, 
LBL3, LBLB3) <D ? h 1 St LT, 
Bt*UJLfflOj/D w^fj/ hiH (RGB L, RGBL 
B) aVf f -^©##ji*^O^B-/^Hf y hf|| (W 
GBL, WGBLB) li»tti"5 C t lw«fc •? , x-*<D 
S?*ajL*3it>-S#ji^?rff 5. M^RSWO, ws 

WO, RSW1, WSW1, RSW2, WSW2, RS 
\V3, WSW3I1Y*>|' j/^-frJPSSS 1 0 6 7>»f>tH^$ 
ft, Y7/f j/fYSWl COSMOS F7>-^?»f- 

[0 0 3 1] D4I2, X-^^tULfflro^n-y-CyUC 
:/ hi® (RGBL, RGBLB) Jb* XX^f— 9 <D*#jA 
^fflW^'a— /VVbfy h$ (WGBL, WGBLB) ft 
n-^/Ufj/ hj^4St (LBLO, LBLBO, LBL 
1, LBLB1, LBL2, LBLB 2, LBL3, L 
BLB3) K1#0#J£-CE* 3 *ifc»&0>;>« 

fc. 0 5 11, IH4<Di^ABCO^fffi0§r^Lfct,<Dt?fc 
5. D-A^tT^M (LBLO, LBLBO, LBL 

I. LBLB 1 , LBL2, LBLB2, LBL3, L 
BLB3) II, %2m<n>**jV (&JR8Ei®) §rffi^T« 
sJJW. 7-K$©t£ffi£&k1-fc*<oM3&8!!WLG 

II, *3f|0^^yuSrffl^T*jaS*i5. ^7 > mv 
SSt*jW»V'DDIl, ^3S(O^^^Srffl^Tffifi)c$ 

B*aLffl^o-=y<yUlfy HI (RGBL, RG 
BLB) 11, »4*©>*A'«:fl^T*J«£:h,3.'»# 
iA^ffl^n-/<yUbTj/ (WGBL, WGBLB) 
II, ^4SO^^yW$rffl^T«^$n5„ BMj*£ 
ftTl^fcV^i, ^lSO^^yHl^^ey-fe^-C^fflS 

/U-CELLSr*LTV^i, 

[0 0 3 2] fu-sVUVy h& (RGBL, RGBL 
B, WGBL, WGBLB) fl, >*Ut;H*7A 

(0IRI1, lStOfy hg| (LBLO, LBLBO)) 

(RGBL, RGBLB, WGBL, WGBLB) 
MSftfrtttt LTttf^*«afl:1-5 w k » TIB > 4*. 
[0 0 3 3] B6lC*E]ISatl?fcflV*T*MfcLfcl 6K 

B©>^!) <Dl"(Tt h-f S&14 0I1 

^^wt-fco, 2 oic^*>n-c*a t> , -?-n 



-cfttO * ^ y T U ^ ;i 8 OO'O ? (bankl-ba 
nk8) H^tWiT^S, ffltt 1 4 3 11 Y *<< y + Y S 
W-?fe(J, 8oCa'>; (bankl~bank8) il 

*:n^n»»L-Eii$n5 B ««i4 2ictt. 

T = -*'}3<fcl>'!7- Y Ky-T'U 0 lfcitfY*-!' 
Mffllsl&i 0 6#El*ft5. IH«i4 4Ktt, 
7>7* • yy^&l 0 4 jaiV^W hT^y-'S&l 0 
2#E*3ft*. |«l4 5tt, tt*uLr-^* j ai» 
3ft3ff*l*OUT0Ei*««-C*>!J, «Wel4 6li. 
•tii^-^^A^Sixift-MI I N©E»H*-?*> 

^iv-twflfefWWSB^EBsns. *>^yoAai 

[0 0 3 4] fiTFfc* hTB»©t&fls (BJ-TKW'^W 
R*ttJLfc»*i4*©i»Bt»fE) l-o^-rtftej-fS, 

[0035] aa 7 i^h i ©^wftiEttusitro^ h m<n 

[0 0 3 6] * KTfij^SrM^-f-ofltllc, It^tULffl^* 

□ _ y <,Utf }.$| (RGBL, RGBLB) in— 
t'-yhm (LBL, LBLB) ill, ff^EQ^ 

"L" ( "LOW" l~<vU) |C, j/f (YSW 

l~YSWn) ©*Jfflim-§-RSWii "L" ic^ftSZLi 
IlioT, V^f-\ — : J/^%\ 0 8lw«ti? "H" ( "H 
I GH" U~<yU) icr/yf-^-v^ftS,, 

[0 0 3 7] R*HJL-»mt, {HMfcEQiS 

"h" ic$tt, yyf+-ym$n, ztitm&f 
i-, 7— K*wLas "h" Ksn. 7})?-\-i?£ntz 

D-*yVbT?t>8 (LBL, LBLB) # * * !) 1? ^ C 
ELLIC±0»*3ixm{fl^4U$*fe;h.5. ftJiJpff 
■^-RSWiS "l" lc£ft,XV>3<DT-, Y^yfyf (YS 
Wl~YSWn) OPft^lMOS h7^y^?«: 
^-Vld^tlTV^o lot, D-*/Hrj/H (LB 
L, LBLB) tSS^diLffl^n— /nVI^Cs/ hi^ (RG 
BL, RGBLB) b&WML&tl* * * V ir/PC E L L 
l-ioT^C^D-^^tfs' Mft (LBL, LBLB) 
©Sti2:M^^UlLffljJ''o-/NVUtfy h Ml (RGBL, 
RGBLB) \zBz.btl5o ZblZZ<DmtfLmt> i 't>X 

T-y-f* yy^-mvk\ o 4ice^.e>n, t>x7yyt 

tUS t -C«*» O U T \z.f - 9 » ffl* $ *to . 
[0 0 3 8] ■fe^^T^T'lwStlt^e^.fen^A 
Y^ (YSWl-YSWn) OMfltt^R 
SW£ "L" *>ib "H" ICLT, Y^yf (YSW 
l~YSWn) OPft^/HMOS 
7|C$n, D-^vUf y hM (LBL, LBLB) bW, 
*BLffl/D-^^yHl (RGBL, RGBLB) 
WB»JC, Y^'C j/^ (YSWi- 
YSWn) OW»||*WSWi» "L" *>P> "H" (C$ 
ft, ^*<<yf- (YSWl~YSWn) ONft^ 



LBL. LB LB) i: ff# n — s< 'U ;•• h S 

•'.VGBL. WGBLB) i#8gg$n, S#iA.^SJi{ = 
j"?H-^-5 : f #ii*i^D-^'Hry HI (WGB 
- . WGBLB) tt, K^fflLftl^l^fe^SSrS* 
-do?. ##&3*lfrJSte*o-cA»6{i. Sftro 

. 5^=-77/Ufy hifcg (LBL, LBLB) (D^rJt 

fi-f-a^^y-fe^cELLice?? 1 ; , 1% 

[ C 0 3 9 ] *#&*ite7SL 7- K»WL £ "L" 
l. B'M ff-§-RS'\V£ "L" {C, ftJffllff-f-WSW*- 
" L " d*i»EQS: "L" l:Lt, JfcroiN' * ;UCQ 
^i-H.^tbuffl^'n— '</>tfy HI (RGB L, RG 
:;iB) hi (LBL, LBLB) i # 

! 0 0 4 0 ] fcfc, 0 7 Til^y ^i- — 1 -T-f * >U 

•■*?S:-1-o«t 5J-IEtt$*iTv^^, T'y f-r-vii 

:.=*=■ Loffliicff fens «k e>i--t-mi<ti\ -r^^o. 

(004 1 ] &£t£fiil <0>*y T-fl, tt*HiL<Bfc«> 
' - y ^rf# &fr<Dtz£><Dt'y hi lip)— 

h»0£tt*&l5ll*lwff*.i\ * \>r<Dmm<t 
-S3«-r-*>ofc 8 *Hi£0)jTii, Ij?^tti L*!::. ffitrL 
T«* try hi<035;ft^£j|&:b!bl±-T:te(7 
5 O T , f5]- 7KV X^<D?— 9 <D^ih L t 9 § 
ril^ LTSiilc 1 IK ^U-C'frx., 1 IK hT 

[0 0 4 2 ] £7c, #HJ£01jT-fi, ttfWtwtfy hitftfC 
•O^T^O^^-UiryUCELLIi, ^'D-A;Hfy hi 
'^^l-^JferaJSSKit^T l/n La»*v>OT. fy 

^ J t,&5 0 f y hirosfi^ffi^sn- tlc«toT, 

[0 0 4 3] Sfcfc, >^y-fc/ucELLIi, fi£*2Effi 
lO^^E-y >|r]— t¥*ftW2 0V't)t*57 r a7' 

~\ *~y^u&lF>*yTU>fi§«fr**£*5::i: 
IW)-7 Ki^-Mftx— *©R*iHL 

[0 0 4 4] <HIS0J 2>i8 tt, HiSflJ 1 Ti^Zc* 
»!^:=ff.5*-»*E«»iI**+ y * y cox-;? 

^ey^yn y^0-cfc5, ^-v y ->^-> ^y 2 0 0 
it, #*ft^«!H]gSM3ts^^^-c*g B B B->y =i>(0 

?7W1 1211, 12tfj/hg©7KV^^118 



- . 3 2 i ■. s -~Z'i£ * ii-^ — -• ' ; 7. 1 2 2 Jo J; <>' 3 2 
'£y ;-fiflKi=L^^ 1 2 1 .'igf^^ilTl^: (?] 

?7i"f 1 1 2 ?)§iii 16KB ~C\ l7^f> ( 5 * t 
y h^flDffl#jft^.ro*e) IS 2 5 6 t' y h CDflf fifcTfc 

f-f7M 1 1 2-N«)f-?OAai*IJ3 2 f y h*i 

— T — ?7l"f 1 1 2^(07 r -^cOAI±i^!16 4 fy h 

[0 0 4 5] St, y /<y 77 1 1 4 11, y 

■>ifW7K 1 1 2 A^i^ffiLfcx — 
£-*-4;fc»l::fefc>ft. 0|| tf3 2 bfy hfiOl/^^T 
fSf53t*n-5 c ir^^^l2 4li, Hr>if-?7U 
-< 1 1 2C:#£&*ffl'<* 1 2 2 A>f)lD7- 
tr<£>A\ !)A/?!i/>*y77l 1 4ri>ibOx-*£t : ti£ 

trO^SriBft-f 5. ti'^i24IJ ) ftjffliff * l 2 0 

[0 0 4 6] Jft^/a^^Ml 13IJ, T KU^ 
1 1 ifT h'l^^^Slt^oT^ST KU* 

1 2 5'>it©J^5l 1 5;;a7J-f5= tttt»l 1 514^ + 
tfTV>{ 1 1 3A»ib£H-|XofcT h*U^ 12 5 

^<y77TLB^)»ib§ltflo/ir KU^. 1 2 6 Sritg! 
L, -SLfti^Bt? Hl*ll 7|w "H" (ty 
h) ^tiiTJL, flHjmisIBl 16lc£5 0 -ftLilr^ 
11 1 y h (§■§• 1 1 7 |w " L " (5^.t y h) SrtijTJL, 
ffilWfsIBS l l 6lcj£3o *iJ^E?Sl I6liti/^#12 
4 Sr»JW(g9' 1 2 0 -TAJ 

[0 0 4 7] @9IC, ®8<D3f* y->i>*y<0y — 
h", 7^f h, ^ hTtJj:t>'^ hTBft y hff-f-^SX t 
y hfcofc^lC^-^ y.'/af-^Tl/'f 1 1 2(^t-'- 

fc\ *HiS0!|-Cll^-ir y>a^^r W l l 3<75T^-fe 
^i*+r>i7-?7W 1 1 2 cOTy"-fc.*£3£fTL 

[0 0 4 8] y-KB*fctt. ^^yv'zi.x-^T W 1 
12(1, T h*^^^<^ 1 1 8^f>T K^-^*rS:(tSl-5 
-C. BMifflUB'** 1 2 llctt^fflLfc^-^Srffi^-f 

a 3 7-r h^pi-»a, Hr>a7-?7Wii2ii, 

[0 0 4 9] ^ hT^ptCll, 7 Kl^^/<^ 1 1 8frbT 
Kl^^Sr, StiA^ffl^*^ 1 2 2A>ib#tiA^7 ; -*$: 

^•n^'n^itsio-c, 9*^!ia?77 1 1 4ic^y 

#atr s ^ h Ttfl&T Ltzm&T\ t y hff-^1 1 7 fc 

»£L. »*a*^ffBj (tyh) -vh^t-t\ T-tf*i 



• (i^iyH -?fcofca»Mj£-f* s ty 1 7 

# ftyhj T-fc5*§3i2, WJl*<fc<&*aa*JtfT"? 

tyMff-ri 5 U^tyhj * 
tr/if-^7M l 1 2^r-^Srl J tlcMi-£«S 

[0050] y*/<yjaatt, tku*'<*i 1 8*»e> 

f-^TW 1 1 2£A*l« ^^Dt/Hcf- 

iitf. 1 2 4<D$m\tt y hit^rl 1 7 ££f7 

fc*i»ia»i 1 6©ffia?*3*i»fr§-i 2 ou:*ot 

fr5 a ii^frrot j/ m*i i 7*5 r$*t y hj IC/i 

-5->(wfc5. r** t j/ hj u#liJ2, i7^v(2 5 

Iw l 0»fvf y*/<y»Jll4llM' * A- 

■Cfc 5 ©T y * '< y «9®ff ij-^tt/h $ ^ 0 
[0 0 5 1] &%<DX hTI2t s/ m*;i*W*LT;a»& 

* hr^o- Kfciw«iciif-f 

[0 0 5 2] 4*, *Hl{50!lTtt:> tV h ©ra«l£* h 

[0 0 5 3] <£Jfe0IJ 3 >0 1 0 f2, JHMH2 THS"**: 
* 5! 9! I zm t> 5 * * y > a ^ * y £ 1& * * y -> |c ffl 

*t, l^tj'v'aisatfWigi (cpu) i 

34 irfcrtKLTIrVS. ?Oo^Btytl3 
0ttut?^*-^Ka«H)t|cJ:9»IBtil:Six5. 
^BT'n-fe yt>- 13 0 ^ft^yv-a 1 3 6 tWffl 
12, 3 2 ty MI07*-*'<*1 3 8T«ifc$*IT^ 
5, l&**s/->3. 1 3 2 2r«f*&3&(fil 3 4 

toWtt» 3 2tfy h«©R*fflUH/<*140i8j:tf 
3 2 My Hf0##i&JWB/<* 1 4 2T»R3iVO* 
5= 010TB, x-*'<*©*#IStt£tt-C*J 

»?. T-y-fE&IC&gftT KV^^^MWHJ-OE* 

[0 0 64] BllKli, lft*tfi'al3 2/!0* 
ty>af-^7W 1 1 2to7—9toJdnMk\Z&m 

2 i IS^iiS Lffl/N*^ l 4 0 > tt?*&8Sft I34b< 



rn— 7 1 6 eicgiSE^iv. 'V = >-.2-= 1 
6 6liT-*/<* i 3 8 ig^iilo.. ^-T y>a.#? 
7V4 Srffl^fc»3RB»o*+ r>if-?rn' i i 2 
^<-0f-y-<DAtii7Jl2 3 2 fj» h«Tt7fc*i3. 

y h©E# r>^f-^7W 1 1 
2-NOf-?OAUj»tt6 4 tTy HBtflfbili. 06 
(DaoiD^y rWHOOAy^bank i ( i 12 
i~8tf>5*>Oio) o^fet>d»ioS:a!Ri"S*», 2 

»*I4, f-y-<DAtb7Jl2 3 2 try MiT**. 
£2o&ft-f34!£tt, f-^OA^I3 6 4 hff 

[0 0 5 5] i9;^r>ai2S!^r>3«)f-^ 
&Aii**.<54§d\ ^+j/->af-?7W 112Cf 
— l 54^1X7^^5/77 1 5 OlCgJ^ 

/<y77 1 5 2&tf/<* 1 5 6^1^+^/37- 

^rw i i 2i=#*atfrtaj-c#5. ^ftr/ar 

-?7W 1 1 2<D 1 7-< >#2 5 6 f y h T". 1 
54, 1 5 6 2>5 6 4 tTy HfiTfc?iO-C, l7-f>©K 

[oo5 6]-^ ajfeaffo^^ys^+y^T 4 - 

^7Wll2l:ifllUIHTe, 1 7^>OgE^ttl 

©ftf^«rS**rt^lB4:46. Hit, »JO»f^Sr* 
[0 0 5 7] <Hfig«aj4>H«50IJlTI2 > x-^oiS^ 

[0 0 5 8] @12tt, ^niCffi*¥WMStft&ll0 
«LO«|[«!«r*1"iaiSiaT*)«. ¥^12tgSfi4 0 0 
tt» /<^^ (BANKA1 ~BANKAn) rti:n- TJ^tTy MR 

(LBL, LBLB) {Z&faZtlZyV ^HJK 1" 

0 9Sr*LT^5ii*, HlkM l o^WIMailSit l 
0 0 i:J|*5j{S-c, -tOtelilD-Tfcio ffiU 0 l 2 
Ttt, 7-KHWL 2X'm&.2tlZ>**V-t/i>CELL 
2 t)^$^^TV^5 e ^ir — S?SKl 0 9ffi/O0Pl 
<Du-^;V\fyYm (LBL, LBLB) iCfcgtSftT 

0 0 it) fco-*/Hfy Ml (LBL, LBLB) ©7* 

y*-+— a. ^^>t, T'y^^-^ww 
o o tpwic-fc^T^- yyf-mm o 41212211 



.: -r: • 7 yf-giig I O 5 ~-%ti 

[0 0 5 9 ] m 1 3 iZIl, ^frfStflgt 4 0 0 (OK* 

•' ^ ; t '/CELL l^x-^^if^aL/cfs. illggL 
T. ^i'-ir/i/CELL 2~*7 ! -?tf&$ iA*?io 0 

[ o o 6 o ] mtzmtbi-zmc, Bt*ttiLffl^D-/< 

Si? (RGBL, RGB LB) tD-^yHf^h 
(L3L, L B L B) It, ft **E Q 1 , EQ2i> 
" L " - tlci-oX, 7*!; ft-^SK l 0 

s, ■ o 9;iio "h" ft-^o, 

[ 0 0 5 1 ] HE*fflL»fttt, *"f\ IHMIlEQ 1 . E 

vj2-:- -H" nan, ry^-v-v^fitsft, *ftt 

5 ; 5f,:. 7-K1WLU! "H" KSft. T'y^^r-v 1 
riir-: = -^^bTy hift (LBL, LBLB) ri^^y 
r '-CELL l lcJ:9«t«Sft«ttS^4i:$-tt-e>ft 

" , 7- KmVL l<Ofi:*}±^i5 t^BtiC, Y*-f 
;VSWl~YSWn) <0$iJffi)<f-§-RSW^ "H" A>b 
"L" n— jS/UfcTj, (LBL, LBLB) 

_ If-^r: '-^'/n— x</nf ;/ (RGBL, RGBL 
3; _-.-:-:i^iftT, ^^ytyUCELLllii^i: 
'z — r? -y h (LBL> LBLB) cOffiteg^gE 
-rj =v"' = -/<;Hrj/ (RGBL, RGBLB) 

.iS.touoo £ bl-w roifii« ; ty77y7' • 7 ? 
-!1S3 i o 4i:fix?)ix. 
O U T I - r - * # £fj;/j £ ft 5 0 
[ 0 0 6 2 ] ir>^T>7'!cmfiiM^Gxf 5 ft7tB#S 

-r-. 7-y«*wLias "h" frb "l" ic^ftx, y-=e 

vir^CE L L 1 d>b<07-*I£^£ijL/5 5c f 3 .lL$ft5„ 
.TSfiC, \^ yf- (YSWl-YSWn) <D%m\%% 
RSWj: "L" 7)>fc "H" iC$ftT, Y^yf (YS 
W 1 ~ Y S W n ) CO P 7^-V^A'SJMO S h 7 > v 5 * ? # 
v—l)>\,\fy (LBL, LBLB) t 
K^iUL^^n— yVUfy hjjft (RGBL, RGBL 

L2j! "H" iC$ftT, ^^DtyVCELL 2 117-* 
^*#ii*asff*jft5. 7- KilSWL 2©Ute±#!J t 
•T=#i^ Y^yf (YSWl-YSWn) 
WSW*s "L" "H" KSft-C, Y*-f (Y S 
Wl~YSWn) (DNf t^lMOS h^i 5 **-^ 
^■>;:$ftT, n— JfrynryMI (LBL, LBLB) 
rttii*S^P-'</HfyHI (WGBL, WGBL 
3) t*s»tt$ft, ft#&*ttffrd*M**£ftS. 
.^^D-A^lfy hft (WGBL, WGBLB) 11, 

*? (LBL, LBLB) 3 ftfttt, <f^ 5 

.^Dt/i-CELL 2lc£x£>ft, 
7 3 2X5, #*fc*»T*tt, 7-K»WL2# "H" 
A»b "L" iZift, RWlC, Y^ j/f (YSW1-Y 



5 '••'>.' n • .•"•*ii®iS-a-\vs WM- "H" "L" 
T. YX-f ? f (YSW1 ~YSW n ) ONf f^'l'l 
MOS h7>v^?iS^-7{cift, n-^/Ufj/h^ 
(LBL, LBLB) t ##ii^^o-/^Uf y hiM 
(WGBL. WGBLB) i 0 IK $ ft $, rO^, 
iffiEQl, EQ2*s "L" l:in, K#W Lffi **n 
— ^/ufj, m (RGBL, RGBLB) io-*yue 
s/ hilft (LBL, LBLB) & #7*y + — i'EIB 1 0 
8, 10 9lCi«J" H" lw7 , D^ + -v ; $ft, llfvf* 

[0 0 6 3] #HiS0)Kil, tt*Uit4:»*ii*ftra- 

? CO ;>« * y -fe ;KcSt L TtT 5 C t t ^IbST 5 . 
[0 0 6 4] d-^/U^j, hij£ (LBL, LBLB) 

(RGBL, RGBLB) 11, gg^ffi L • 7' !) + — 
tl^UMfrS* ltM ^T'UfT^ft, fctiMifll^n — 
/</Hf5> Ml (WGBL, WGBLB) II, *£ii^8!j 
iFtOJ^^ 1 f->f *A'T-H^$ft3o ^£9, ^'n— y<;u 
f? h^!liT*tiJLffl>«tiA*ffl;c^ft^*ftlfffll^ 
wft, n-^/utV h*lTfiSE*UlL»fPtfirtii*tb 
1P*siittLT3lfT$ft3 0 fcfc'U St*tbLtb^t§# 

[0 0 6 5] <tJ3, 0 1 3 Til7'y Vll 1 U-W 

yKOfi^id-TS J; 5^8EttSft-c^5ii. 7 , yf L +--^ 
iiffi^as L©flfri-ff*?fts <t 5 i--f ftii.fc \t\ i"4*> 

[0 0 6 6] -ftll, ^<^^rt§r-»^*yU7K— h t Lt 

XV^5o 0*19, ^O^Sr2/K— Kp<^-yiryKOJ; pic 
*iJfflUTV5wfc^45. *i»»IEltK«4 0 011, 

Sr(5l-^ ^/u-CHfTf* 5 2 h > * y 
SSCO^tV^'n-A^f;/ H»tt2#-hi 
LT^fflL, §fi<0/h$VD-^;Uf s/ hi^ll/NV 7*7 

W (itWftf^tt) ic 1 #- h i U-Cttffli** i 5 ic 

$ft5. 

[0 0 6 7] <HJ&0iJ5 >HJ|01J4 Til, 2iffiC0^D- 
/^ufy hiiSri$*ttJLfflt##^ffl^ ; 5-ft ; eftfflV> 
5 wile J: 9 l*W^yuTtt*fflLfc»#a*Sr»«L 
TUffLfc. ZftlC*tLT, 2HO^n-^tf ? m 
SrR*UlUS»lc^D-/<ynfy hi^Sr2lSfflv^^tli 

*U-twfc#T#5 2#-M*yfcH3lT!#a. 

i?^T^-Cf So lOSbmi-oi^-cii, WTlcttMi" 

[0 0 6 8] 12 1 4 II, *%Wlwfi&6¥'¥#fftf £B<£ 



12, (BANKB1 ~BANKBn) fh',Z n -7} /U \f y h $ 

(L BL, LBLB) !c*gjgg£ix5:&fir h 7 * 
MP 5 5, MP5 6fLTP5:>, Y*^ yf- (Y 
S\Vl~YSWn) ^P^-r^A-SjMOS h7>y^? 

(RGBL1, RGBLB1, RGBL2, RGBLB 

2) o^n^ftfcttWBLEIK (t^r^-^f 
0S1O4) Si>'StiA^iHlK (7-f hn^lsHgi o 
2) ^«tta?ii5->as, 3SJSW l 0>¥Wftt5«fclt l 

i n*m&mmm. 1 o o ti^n-t^T^?'- ^ 

[0 0 6 9] y*!)t;WCELL 1, C E L L 2 12, 
K*wl 1 , wl 2 icSHK£ii3. 

Of y h»?4)5o— *yutr j/ MH (LBL, LBL 
B) 11, ^>^lC|»»$iXT^J«$n5Y^ s/^ (Y 
SWi~YSWn) ^Lt, «t 9 

0- */U|fyH| (LBL, LBLB) hffil\Z&fSLZ 
no^-'^^S'H (RGBLl, RGBLB 1, 
RGBL2. RGBLB2) iCt&j^tlSo n — *.)Uf 
yHI (LBL, LBLB) 12, AWfflP^-^^iUSM 
OS h^v^MP 5 5, MP 5 6\zm^fHo P 
ft^SMOS l>7>^^MP 5 5, MP 5 6 <D¥ 

1 O/n-.'VUf s/ h$ (RGBLl, RGBLB 1) 
>. ^2(D^'n— /^Hfy (RGBL2, RGBL 
B2) l^ltbtlT^So &1 <Difu— s<jl>¥y hi® 
(RGBLl, RGBLB 1 ) 12, YX4y<? (YSW 

1- YSWn) ©Pft^lMOSh7^?MP 
5 1, MP 5 3 St^LTd— 7>/Utf y hi® (LBL, L 
BLB) b&faZtl, iZl£*ls*T*s7 • 7y«l 
0 4!cS^^ix5= !2©/n-y!;Hf y hill (RGB 
L2, RGB LB 2) {2, Y^yf- (YSW1~YS 
Wn) OPft^lMOS h7^^MP5 2, M 
P 5 4 ar^LTD-^/Hf;/ hi^ (LBL, LBLB) 
iSttSfl, *fet^7>/- 7s/^B!Sl 0 4 leg 
«S*il5 a Pf+^IMOS h7V-^^MP5 1, 
MP5 3 0y-H:tt, (I-g-iKRSWl^igg^n, P 
ft*'l'lMOSh7>'^^MP5 2 1 MP 5 4(0-7* 

[0 0 7 0] X3-^*3J;T>'!7— KK9-T'<1 0 1 12^ 

fuj>loO/^OioO!7- K^s-ajR-r-siiiST- 

55, y^WWEIBl 0 6I2Y^^ s/f- (YSW 

l~YSWn) SrWlp-f5Il]»-e*)5. »l©^o-y< 
•UTS' h$ (RGBL 1, RGBLB 1) &L*g2C>^ 
^-sOWyVm (RGB L 2 , RGBLB2) 

v?-*-i?EB& i o s as-tn-fnsMitsns, ft*«E 

Q3 5t>'fi^EQ4l2, 7*U ^-v^gl 0 8 



V Y'fo (RGBL 1, RGBLB 1) ^blf-^-S 

* ft tf - 9 as tu * $ it, ft ^ o u t 2 a» ?, a m 2 © 

r/n— /^Ptf ;/ h$ (RGBL2, RGBLB2) frh 

^m^txtzf-9 ^mti^m,, iiw^u-^^ 

J/ b$ (RGBLl, RGBLB 1 ) 2 <7) - 

(RGBL 2, RGBLB 2) I C 12^1^* 

[0 0 7 1] ft(c*!5ttWro@!5lc*jv^T, 
y-feywCELL lOT-^Srtt^UiL. im&LT^y 

[0 0 7 2] »flS«rlJM&1-ai»iC, ^D-AA'ty hi® 
(RGBLl, RGBLl, RGBL 2 , RGBLB 
2) 12, .ff^EQ3, EQ4*r "L" 7^ 
+ —^0»l 0 8 lei 9 U H" i:7*!)f + — ^t5±5 
l-£ft5, 

[0 0 7 3] ftlCft*»EQ3ifl5 -H" lC$ft, $g 1 
^'n— /-C/UtT;, hi® (RGBLl, RGBLB 1) <D7 

])* j r—?&#it£tiZ B ZixtfSimz. 7-KiWL 

1# "H" CSil, D-*./HfyH> (LBL, LBL 
B) ^tDt^CELL HwJ:9&ttSixaffi^4 
C£-£ibft3c 7 — KIWL iW5i*j±^f7 iPMld, 
Y^yf (YSWl-YSWn) eDfrJ^ff 4§-R S W 1 
# "H" A>b "L" lc£ft, n-7J/Hf y M| (LB 
L, LBLB) illC^n-zWyH (RGBL 
1, RGBLB 1) as»fiHSjlT. y*!)t/UCELL 
HCiO^DfcD— */Hfy US (LBL, LBLB) 
GDfiteM;^ 1 O^n wJ^f y Vffi. (RGBLl, R 
GBLBl) mex-fetiS. Sfelw-coSQL^iiSir^^ 

T^- 7j/f@Sl 0 4lc£;ilbft, -fe^^TVT'T- 

[0 0 7 4] •fe>^T>7'l=«tta4sex.fenmjS 
7— KfcWLljJS "H" "L" ^^!) 
t/UCELL l*»?.©7 f -^tt*HiLas«f±Six5 D m 
Y^y^ (YSWl~YSWn) OffiyWf-&R 
SW12J5 "L" *»f> "H" {C$iX, YXj y?- (YSW 
l~YSWn) ©Pt+^/USMOS h7>^^^t 
d— 7J/Hf y hill (LBL, LBLB) til 
<D?n— A>tfj/ h$ (RGBLl, RGB L B 1 ) t 
#SJ9 8i$nS 9 SfcBII^I^ fa^#EQ3^ "H" i» 
h "L" ICL^iX, *10/n-/W,ty hi^ (RGB 
LI, RGBL 1) #7*!)t^-v[h]8S1 0 8 fC«t 9 

"h" {CT-y^+-^$n5 0 *©«-*-c^«*»eq 

2^ "H" JC^tV, JS2»/D-/^fyH (RGB 
L2, RGBL 2) <07*y ^ + — $^-5= , 
nirfilW^ !7-Ki^WL2^ "H" (C$n, 
fyhS (LBL, LBLB) * y t^C E L L 2 
Ki^iiEiftmftg^U^kttS, 7-K*WL 
2(DSz:*>±^i3 tlll^lC, Y^-<y^ (YSW1-YS 



:. .-:.«S-3-RS\V2* "H" frb "L" 

- --Ji t'y h|? (L B L, LBLB) tJB2(0^a- 
■•'t-tVhS (RGBL 2, RGBLB2) ^S^Sil. 
T. ^*Ut/K.ELL 2\Z&V) S.ZK.'a —11 -y Y 
™. (LBL, LBLB) OSftS^S 2 O *'n -/<yu £' 
• (RGBL 2, RGBLB2) ice^bilOc $ 
r.Z<T)1&®Mifi J Zs'XT>7' • 7 yf^Zk 1 0 4 IZ& 
•■. i it , ir > * 7 ^7'-r-if *g L T(f O U T 2 i Z f- 
•'.■:•> t±J 73 5 o 

ioo75j -tr^^.r>7':r'i{jiS^e^bn/cB#£ 
y-;-'i\vL2# -H" ^fc "l" icin. ^y 

:• -CELL 27l^ibC0x-^!f^ttiL^^iLino = Ir! 

Y^-f (YSWl~YSWn) COM ft) ft R 
SW2# "L" 75^ "H" IZ&tl, (YSW 
1 -YSWn) CPf + ^/l/lMOS h 7 > # 
"Mjn, u—j]>\>\fyY& (LBL, LBLB) > H 
_ .-j ./ a -/</U t'yh^ (RGBL2, RGBLB2) 
-■^Ogl^ilSo £tcIr)B#|;l, f|f8EQ3^ "H" A 1 
: "L" iCifl, UC^'P-^/UfyhiS (RGBL 
: . RGBL 1) i^Pft-yllBl 0 8!CJ;i9 
" H " ^y^-v^ttSc EJLLKJ: 0 2 

- :-• u * cor- - * & i -y * vu-ca^a-t- - i * s -c # 

[0 0 7 6] fcfc. El 1 5 T?tt7*!J 1 im 9 

i,<0>|B]— 

[0 0 7 7] #Hi£0ijTi3, SSro^tV>^'n— /N'ywt' 

'■«*$?<0 10<&flE*HiLH:, ^OlJ--r^yUT^fl\ 7* 
-^T^&g^&VCOtt, §l;C0^#V«^*n— AsVUtT y Y 
^;i^>#jgT&3£ffifflPf-**/U!S!MOS h7^v 

[0078] <mmm6>mi 6\z&, mm 20** 

r>if-?7 W 1 1 2 £ !)*Ay/<5/77 1 1 4 £ 

■^**sn5**(ttEii«*6oois^$n5. 

ntta«6 0 0tt, 80<D**])'<^y- (B ANK 0 ~ 
BANK 7) i, 8-0<D\'X<{ y^®i& (YSW0~Y 
SW7) >, Y^j/ffa-KlslJlYSWDt, 7- 
KK?-f '<WDir, 7-Kx3-yWDEC>, 7'!)f 
= -?'PDECt, ir^^TVT'- 7 s/^EJSS AL 



_ = ■•: r T > 7WA i , L' ri '< D '< y 7 ■» R B ; 

$ i i 5 : f> , ijiil ttElgSS |6 0 0O>?!J/<>? 
(BANK0-B ANK 7) > X X<< j/^SJS (YSW 

o ~ y s w 7 ) 14, siscsj i <&*»tMEtssii i o o o 

>'=-!)/<>^ (BANKn) t Y*^ y (YSW 
n) oaggttfifc&VUW'rr}' hi:fi|--?ib3. 
[0 0 7 9] > * !) -tr^UT U-T 1480(75/0^ (BAN 
K0-BANK7) iC^f'l^il, #/<^tt64*©7 
-K»x 2 5 6 h©*?AttLT^5, 
^71/-f|J6 h7>v7^'Ov'y^- h S RAMt 

/I'TflifiKSixa. ^rtOD-i*ify hH^t (B 

L, /BL) liNf t^lMOS h7>y^?©Y^ 

IBGW, /BGW) iC^M^n^o n-^ywfs/h^ 
^ (BL, /BL) liPf- + .*/UiJMOS h7 Vi/^^ 
OY^ ?f YSW^LTg*ttiLffl^D-^Cy 
h#S*f (BGR, /BGR) (cmgcStt?),, 

[0080] SE*ffiL»fls«p. jSJRsnfcy^y-t^o 
(Sf-^is*aiLffl^o— y^utr^ hi»it (bgr. /b 
gr) :ceig$n^j:^ii, mma ?yr©h» 10 

# "L" !w?ifj Pf t^/l'lMOS h7>-^?iit^ 
icSilS. BE^ffiUffl^o-^ufy (BGR, 
/BGR) iceii^iXTiff^liir^^r^y • yyfm 
fSS AL-CttU • tfti£ft. !)- hV<^RBUS!C!U7j 
$n5„ y— K^RBUSttS 2 Ify h«-C*>5. ^£ 
*J, ■feV^T^T' • 7 j/^BiSS ALttH2l^$*L<5 
MtiSir^XT^y (-t^^T>7'- yyf-mm 0 
5) SrttfflLTi^a. 

[0 0 8 1 ] -»#ii*»if^*, ?^ h/WWBUSi'fe 

74 hrv7*WA$:^LTA7:$n6x-^#S#ii^ 
ffl^'D-A/ufy (BGW, /BGW) C£i$ 

Nf-Y^/l'ilMOS h^^^^^^-^f-^n^io 7-f 

h/N'^WBUS t> 3 2 f y h<i-Cfe5o 

[0 0 8 2] TK^AMBUSHTKl'^^n 
j/^CLKlCPHLT^yfa-yPDECCA^I^ 
tl, T3-K$tl5 0 $P>(C, 7!)f3-^PDECC 
til7J^7- Kx=i-ywDECI;A7J$tl, 
nS„ 7— K73- yWDEC(^ffi7J^!7— K K9W^ 
WD(CA7J$nT, !7-Ki^WL^ig^$ix5o 

[0083] m\ 7ICU, ^VflclEICSae ooro^y 

> * y -feyW©S5j|ttMe«oiy Cell t S12LTV^ 8 

* y ■fcyi'©tttttt*ft»©y * y t hs^t i / 8 jc* 



C : * fc'y Ym (a-f]>i,t'-y hiff) § #C0Sfi(2BL i: 
?2$ftTl^-5 : ( ) f^OM2IJ^2 l(Oy ^.'^SLt 
^•5, l^y m#£2@l©* 9J\s*>&m L 

T^5- t Sr^LTV^5 a ^D— /-tyl/fy m§#£>§ 
*ttBCt«ESn-C^3. ( ) rt©B4tt«4*0^^ 
^?rSLTV>5, -f&fc>*>, 7*n— /</utfy mai**4 

^Cy m&r'n-^ufy h*tSr«ltti-5Y^-r y 
^EJttOSSttYSWirWESftT^*. y*p— /<yutTy 
miilfUSB <*±1) y* 

P-A/Ufy m<&¥tt*3i9fc •) ©8* (0. 1 1 f 
F/um) ttD-^yUtTj/ m<8¥&Jt OS* 
(0. 1 9 f F/<im) *>'h£ <&3 8 fot, ^ 
**EttK*6 0 0O^D-/</Hfy mo*$tt, ft 

wtiefg&se o oo^n-^/nry m©8*i±i££ 

[0 0 8 4] 01 8{Ctt, ^ff!2tf^g6 0 0O->; 
Lffl^n-/</vf ;/ h (BGR, /BGR) 

tr? m# (bgw, /bgw) sreib-rswfc^-c* 

iMOSh^^-^^&ti'lCU n— #/Hfy m*t 

(BL, /BL) fcHLT«)tt*ajLIM1sJ:**i&*l& 

*&p-;fr/nfy m# (bl, /bl) ic-rcic-git 

&'*ftT^3fBfcR#fflUB^n-'</Ulfy m*t (B 
GR, /BGR) <Ds*V<3-'r-i?&ft0 Z fca»"C#*. 
St&^ffl^P— ^HTy MS** (BGW, /BGW) 

©T'y fi«frv\, n-*A-u 

ym# (BL, /BL) Tf2, R*ttiL (Read) , S 
(Write) , T'Df-^-v? (Precharge) <Offi#T 
frfeilSo R*lilUffl^n-/^lfy m# (BGR, 
/BGR) Ttt, R*fcr}L (Read) , T'y^^-v? (Pr 
echarge) OJ0l#-Cff fcttS. ft* &#ffly'n — /^Ptf 
y m*t (BGW, /BGW) Ttt, #* (Writ 

y m*t (BGR, /BGR) -?©R*ltiL (Read) 
t*ii*ffl^B-/</Hfy Fi» (BGW, /BGW) 

(Write) tfaMTUHTftjUT^S. 
[0 0 8 5] Bl 8|C9$nS*>$aU— >>3 ^ItXlC 
¥*<MB1t£ll6 0 0HU R*tiJLi:*#i£* 
£©2o©|&fft8*3. 5n'sT?JtHTt*J:5l-S*l 
5, -l-tttohs *SWWE*»*6 0 0tt, ftf£ffl&&2 
8 5 MHz ©11^yVU-?R*lti Li 



[ 0 0 8 6 ] (2 1 9 ^gftfEtiigil 6 0 0 i %3fe 

y j: u j 0 4 8%fi<*5 e tS3satffop«*ytt. R^as 

*£#!StigB6 o oiciav-Ctt, g*©/J*$^p-a 

/Uf y hft (BL, /BL) 7*7V (019 

Tii, Pipelined i SIS $*IT^ -3 0 ) «): 3 

tC Six, g*©*#v<2<5©y*P— /<vuey m (BG 
R, /BGR ; BGW, /BGW) £ 2 h (El 1 9 
Ttt. 2-port i*12$ftTV>5 s ) irLtttffltiJ: 
511**1$. Hi 9© ( )*©«&*«*? m©*» 
8*fc*LT^*. 

[0 0 8 7] fcfc, R^ffiLttReadXIiRt, 
liWri teX ttl t , /Dff-v ttPrechargeX ttPc k & 
ESilT^S. f y hWXtto— y hJSttBL 
t, RfcfflLffl^o-^yutf y milBGRi. 
ffi^n-^Ufy miiBGWtSIHSnXV^o 

[0 0 8 8] 1212 OK 12, -t^TVT* ■ 7 y^EJSS 
AL©SK«|jfK4:->5aU— > 3 vtt^as*S*L5. » 
ffMMWEtt 2 . 5 VT\ W^fmM3i\l 7 5 
W;al/->3>g*-!?fe5, 17— K^WL*JSC*) 
IjJSoTHy-K^RBUS (Read Bus) iCx-^ 
^R^tbStl5*T-©B#P^li, 1. 3nstfc5. SS^ 
ffiLffl^n-^Vbtfy hi^liBGRt, lggWirv^T 

y/sAio^iiiisoit, 2e@ot^7^y 

S A20tii^jj|l2S02 t , 3S§Ot>77y7"SA 
3©a*l8ttS0 3 irSIESixTV^c 4ia, 

>ymmtiE%- s a_e n lig^ta ^ o - /<yu y 

KM (BGR, /BGR) iC^M^U^WlCg^k 
(HU^/W) KSixTl^o ^1'5^7!J 

[0 0 8 9] 021 (Ctt, #«ftl5tiSS 6 0 0 OKI)! 
fi©*Jt0>3t?-#ii*3ft5. 17— Kf a-^-DE 
C, !7-KK7-<^WDSt>*Y^-r y^x^-SKYS 
WfJ, Decoder / Word Driver ig^SftT^ 5 ffitfic 
EfiS^TV^, -fe^^r^T*- ^y^SSSSAL, 7 
-< HT^7*WA&t>'y75^y^y7r RBIi, Read / W 
rite amplifier / RBta^StlT^SffittKEHSiX 
X^&. y~K/<^RBUSOEUia:, ReadBus>S^- 

OEiie, Write Bust S^SttT^ifi^cKEff $tt 
TV^o 7 , y7 r 73-yPDEC>-t-<0fiH^5/,C[5]K 
tt, Peripheral k &tt> S ixT V ^ 5 gB&KEfi $ iXT t ^ 

[0 0 9 0] ¥WttEtt£ff6 0 0B. 0. 3 5 u m. 



=■: ■: ~r(D¥— hfiii. 0. 4(/ni?i).5: iL&Mm 
■'■ - 1. 4|i mT'fcO: ^=?S:t?tf gfi 6 0 0 

1. 5 mm X 3 . 5 6 m mT'fc o : 

[ : :• 9 i ] 0 2 2 icii. *Wtt8Eggfi e o o onffli 

^f:H:==^;^itl5 = 2 8 5MHzO?n^ (Cloc 
:-. 17-KIWL (Word Line) i» 7^f F'WVB 
-5 rite Bus) t , !J— R BUS (Read Bu 

SE^int^S, 1 ^vHJ3 . onst, 

^r.:-=,£EH£JHi£&2 8 5MH zOif-f *>u-r-^7* 
r-.-r.-o, ^=gf£lEi§£S6 0 Oroftfill, EA 

""•30 -?<fe5. 

[ C 0 9 2 ] ( 1 ) SEtBS* : 4 K X 3 2 fs> h (16 

k ■<■■ 

: 3 ' h : 1 O 

• 4 1 ^^if-iff : 2 . 5 V 
. 5 ' # J* : 3 . 5ns 

■; 6 1 ~ n y $ T ^ ir * 5 ■< M. : 2 . Ons 
( ' ' : 1 3 0 m\V (ffiH'E* ° y 7 (ijffigc^ 2 

C C MH z Oi t) 

( S 1 S^li ■fc./U-tJ-'f X : 4 . 2X5. 16(iin ( 6 h 

^9) 

fj/T't'fX: 1. 5X3. 56mm 
( 1 3) 7"n-fe;* : 4/I&J£ffi*l, 0. 3 5(imC.MO 

S 

(11) ^SM^yf- : 1. 4um 
; 1 2 ) Ktl : 2 . 3 Y/ s 

.■:•». :^^5lo©MOS Y*7>i/X? b 1 o(Df 1A> 
- y>-^y tt^-T \s9 Y-? y7ttXhZ>ft, ±y 

>;i2 5 6 f y htfc-Si 5 , 1 7^121 2 8 tTj/ K 
5 1 2 bfy Y%<DXttil3<DT—?mV>&&feX'fotU-££ 
i\ sf:, s/->^x-^Tl^-Y 1 1 2 <75AfctS;ft<Ax 
-??S;i3 2 ify YX\Z6 4 f YX'hiAK 1 2 8 f 
y rT'jioTt) =fcl\, 0 1 0<£>W ^ D/Dt j/IJ- 1 3 
013, 2<fe*-iry*>3.SrrtjRLT'b 2&* 

1 0S=>t'z-? ->^.X^tt 2 + J/ 



1 0 0 2 3 ] 
oil 1 ; -r-feo = 

[0 0 9 4] 1" !^2ftiiLtS#ii^<D7cfci7)br 
y FS©^i5t«i€:3£ffL-ClT5-i:*5-C#5fc». BE 
^&lt9Z&fr<DmmWl\??:m&{tX-Z, I-**** 
X®z.ZZbfc^mt*Z> : , 

[Ii] l5tSWi{^5^»»K«iSlK©lHl!8ia s 
[i2] ir>;*T>7* • y y^el^n{^<DmW.m<D\s\m 

[13] ^d— j/ Y^vj—iJ A^\f y H*4*fU 
#LTl#»J*Lfc»£©(H]?SEI. 

[is] usem 1 <D*mmm%im<n* *v-?yY$w 
mm®, 

[i6] Ulaffliro^sffffrffilSSflarffi^fcl 6KB<75 

[07] 1 O^I9*Efi3Saro*3ffflE«SSaro 

[[18] HiE0iJ 1 lc<* 5 ¥S»#IEli3SK Srffl v ^fc * + f 
(HISfiRI2) (D7'"n ;/^[2] 3 

[H9] nmm2(o^^ y^^.^^')(Dm\^mm a 

[H10] H$S0iJ2(i#.^5^ J r^->iP { ^y Srffl^/t 
3yfa-*yXTi (HliS(5ii3) (Dy'u y ? |g] 0 
[Hi 1] HlS0!|3Ol*^f+y->a©*#8lx.^^ro 

[iHl 2] HffiW4lc«5¥*«cEli3S«0[HlKBa. 

[1113] mmm4<D^m»mmm.<Dm^mm a 

[1114] HJS(?ij5i^5*jf{*:iEti^a<0[H]gSI2„ 
[U 1 5 ] MMM 5 «:fEtf Saottf^tt^BI. 

[in 6] mmi6izghz,¥m#tm&s.<D®nmo 

[017] |g»W6lc«5*3HMa«3g««5K , s' h*S 

[018] sgjsfifij 6 »c« 5 *^iatisg© •> s a. u- 
[019] ^iS0ij6(^5^«friHtigat^*s^ 
[020] nmM6\mz*mftt&m&m<D-t^xT> 

7 • y y1f-\sl®<D\3l%M&b'>Z is 3 >&B e 
[02 1] HSS0tj6lc^5^i$:fEtiSa<D^p D n O^ 

[022] mmm6iz&z*%.ftmmm<Dnft£,<D® 

1 0 1 xa-^iOT-KKy^ 
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